Aerodynamic Gradient-Based Optimization Using Computational Fluid Dynamics and Discrete Sensitivities for Practical Problems by Pandya, Mohagna Jayendrarai
Old Dominion University 
ODU Digital Commons 
Mechanical & Aerospace Engineering Theses & 
Dissertations Mechanical & Aerospace Engineering 
Spring 1997 
Aerodynamic Gradient-Based Optimization Using Computational 
Fluid Dynamics and Discrete Sensitivities for Practical Problems 
Mohagna Jayendrarai Pandya 
Old Dominion University 
Follow this and additional works at: https://digitalcommons.odu.edu/mae_etds 
 Part of the Aerodynamics and Fluid Mechanics Commons, and the Structures and Materials 
Commons 
Recommended Citation 
Pandya, Mohagna J.. "Aerodynamic Gradient-Based Optimization Using Computational Fluid Dynamics 
and Discrete Sensitivities for Practical Problems" (1997). Doctor of Philosophy (PhD), Dissertation, 
Mechanical & Aerospace Engineering, Old Dominion University, DOI: 10.25777/923g-ma04 
https://digitalcommons.odu.edu/mae_etds/78 
This Dissertation is brought to you for free and open access by the Mechanical & Aerospace Engineering at ODU 
Digital Commons. It has been accepted for inclusion in Mechanical & Aerospace Engineering Theses & 
Dissertations by an authorized administrator of ODU Digital Commons. For more information, please contact 
digitalcommons@odu.edu. 
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.
